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HU: HU DD D. (Apiaceae) O O0 O O C Pemopetalum Franchet) 320 DOUUU en npo uuu. ut 
DELTA [] UU UPGMAT] [] LJ L1 EL] D] D] D] D] D] E] EE EE D] D] DE ELO EE OE D] E] (P. vulgare (Dunn) Hand -Mazz .) 
[] E] E] E] (P. tanakae (Franchet & Sav.) Hand -Mazz) UUUUDUUDDUDUUDUDUDUDUUUUUUDU 
ugugumguumumumumggugguggggpgpggggBBaHpHpDagoguguuimututututututLututut 
0000000000. OOUUU 6uUUUUU: DUUUUUUE (P. davidii Franche] O O O 
( P. botrychioides (Dunn) Hand -Mazz )[] [] O O O O € P. molle (Franchet) Hand -Maz O [1] (1 D] D] (P. de- 
lavayi (Franchet) Hand -Maz .) [|] [] B DH] DU UU UL UL UE CO. CO. CE OE EE OE OU] D] 0 BE OE OE D] D] D] ELO O. :: UUU 
DDUUUUUUUUUUUUUDUUDUDUUUDUUDUUDUUDUUUUUUUUUUUDDDDUDUDU UI 
ugugmguumug dyupBDpagagggpBpagg»ogumumuaugaguu]uuutmutm. DDDDDUUD 
ugugumgu:guuugugugugusggggpBppggggpBBaugupugogugugdututututututLutut-t 
DUDU: 000; 0000; 0000; UPGMA; DELTA 

0000D: Q948, Q949 HOOUd: A U D ul: 0253-2700 (2007) 01 - 013 - 13 


Phenetic Analysis of the Genus Pternopetalum (Apiaceae) 


WANG Li-Song ` 


(1 State Key Laboratory of Systematics and Evolutionary Botany, Institute of Botany, Chinese Academy of Sciences, Beijing, 
100093, China; 2 Graduate School of Chinese Academy of Sciences, Beijing 100039, China) 


Abstract: Phenetic analysis was conducted for 32 taxa of Pternopetalum Franchet (Apiaceae) by using UPGMA algorithm 
implemented in DELTA packages, based on 60 morphological characters . The results were shown that the 32 taxa were 
grouped into two distinct phenetic groups, which was represented by P. vulgare and P. tanakae, respectively . The taxo- 
nomic structure of two groups and taxa included in each of them are consistent with section division made by previous re- 
searches . Six species complexes, P. vulgar, P. davidii, | P. botrychioides, P. molle, ^ P.ddavayi and P. tanakae 
complex, were identified on the basis of phenetic relationships and evaluation of morphological variation . Mapping of char- 
acter state on phenogram revealed that attached position of umbels, morphology of styles, stylopodium and calyx teeth, 
were possible key characters responsible for earlier morphological divergence in Ptemopetalum . Ecological adaptation to 
heterogeneous habitats in Mt . Hengduan regions was shown to be characteristics of latter species diversification of Pternop- 
etalum , which was evidenced by differentiated habitat and elevation favor, and combined with indistinct morphological di- 
vergence in major species complexes . 


Key words: Apiaceae; Pternopetalum; Phenetic analysis; DELTA; UPGMA 










































































(30600035), uu ( KSCX2-YW-Z-067) , 





























































































































" (2005DKA21401) 
: 2006- 04-14, 2006- 09-18 [1] UU L] 



















































































(1976 - ) ; z E-mail: lswang @ ibcas.ac. cn 








































































































14 0 0 O0 O0 0 0 29 [] 


O O O O € Pternopetalum Franchet) [| O O U 
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Prernopetalum trifoliatum 
Prernopetatum molle 

Prermopetalum longicaule var, humile 
Prtermopetalum radiatum 
Ptermopetalum caespitosum 
Pternopetalum leptophyllum 
Prernapetalium gracillimum 
Prernopetalum subalpinum 
Pternopetalum heterophy Hui 
Prernopetalum hilicinum 
Pternopetalam tanakae 
Pternopetalum tanakae var. fuleratum 
Pternopetalum longicaule 


Pierna wetalum Cur liocamum 


+++ 9999 +o onu 


Pternopetalum delavay i 

Prernopetalum seni 

Prernopetalim sinense 

Prernopetalum rosthornii 

Pternopetalum delicatulum 

Plernopetulimn bobryehiioides 

Pternopetalum botrychioides var. latiptmnulatum 


Prernopetatum davidii 


Ptermapetalum iu rrilagineum 
Prernopetalum cuneifolium 
Prernopetalum triehomanmfalimim 
Prermopetalum nudicaule 
Pternopetalum wolffianum 
Prernopetalum yiliangense 
Prernopetalum malle var. dissectum 
Prermopetalum vulgare 


Pternopetalum vulgare var, acuminatum 
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Prernopetalum vulgare var. sirigosum 
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O 1 UoMaUDUUDUDUDUanUDDUDUUUD: UOUUDUDUUDDUUUUDUUDUW:-D DUU (Section Dentericideae, ) 
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Fig. 1 Phenogram of thirty two taxa of Pternopetalum Franchet by using of UPGMA algorithm: symbols at left showing section division made in Flora Reipu- 





blicae Popularis Sinicae; Bi = Section Denterioideae, @ = Section Pteridophyllae; symbols on phenogram showing species complexes: w = P. vulgare 


complex, A = P. davidii complex, @ = P. botrychioides complex, @ = P. delavayi complex, Wi = P. tanakae complex, * = P. molle complex 


#1. 


#2. 


#3. 


#4. 


#5 


#6. 


#7 


#8 


#9 


#14 . Leaf blades « length minimum cm >@ #27 . Basal ultimate segments «division >@ #45 . Calyx teeth. < length in mm» € 


Table 1 


< Habit >@ 

1 . annual herb 

2 . perennial here 

« Underground part 29 

l. taproot, thickened, turnip-shaped (tuberous) € 
2 . rootstock (caudex, vertical branched rhizome) © 
Plant < height minimum cm >@ 

cn 

Plant < height maximum cm E 


cn 


. Latex < abs en @present >@ 


1. absen® 

EE presen 

Stem « development 29 
1. well developed 

2. not developed 


. Leaves < arrangement >@ 


1. basa 
2 . basal and caulin@ 
3 . caulin® 


. Leaves « shape 29 


1. homomorphi@ 
24; heteromorph i 


. Leaves < leaflets number >@ 


1.3 (-5)-leaflet® 
2 . more than 5-leaflet 
. Petiole « length minimum cm 9 
cn 
. Petiole < length maximum cm 9 
cn? 
. Leaf blades < indumentum >@ 
l . sparsely setose < usually on blade veins and margins 29 
; glabrous? 
. strigose < usually on blade veins and margins 9 
. sparsely strigose < usually on blade veins and margins 9 


nan A UN 


. densely strigose < usually on blades 9 
. Leaf blades « shape in outline 9 

. ovat 

; oblong-ovat® 

] triangular- ovat® 

; triangula® 


d ovate-triangulaf 


ON tn E Lä Hä — 


. ovate-acuminat&f) 
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Sixty morphological characters and their state used in phenetic analysis 


# 15 


#16. 


1:17. 


# 18 


# 19 


# 20 


# 21 


# 22 


# 23 


# 24 


#25 


#26 


cn? 


. Leaf blades « length maximum cm 29 


cn 
Leaf blades < width minimum cm >@ 
cn 


Leaf blades « width maximum cm >@ 


cn 


. Leaf blades < division >@ 


1 . ternat& 

2 . biternaté 

3. ternate-pinnat@® 
4 . finely dissected 
5 . pinnatifid 


. Leaf blades « leaflets apex shape 29 


1. acut® 


2 . acumint® 
3 . caudat& 


. Leaf blades « leaflets margins shape 29 


. serat 

. double serrat) 
. crenat® 

. 2-3-lobed 

. incised- serrat® 


. entir® 


ON ON E GO Hä ra 


. Leaf blades « leaflets base shape 9 


1 . cuneate (wedge-shaped) € 
2 . decurren® 


. Basal ultimate segments « shape 9 


. ovato 

. rhomboida® 

. flabelliforn® 

. linear-lanceolat@® 
. ovate-lanceolat&) 
: oblong- ovat& 

. linea? 


udo ta fF WN rz 


. Basal ultimate segments « length minimum cm 9 


cn 


. Basal ultimate segments « length maximum cm 29 


cn 


. Basal ultimate segments « width minimum cm 29 


cn? 


. Basal ultimate segments « width maximum cm 29 


cn? 


# 28 


# 29 


#30. 


#32. 


# 33 


# 35 


#36. 


#37 


#38. 


#39. 


#40. 


#41. 


#42. 


#43 


#44. 


1 . undivided® 
2. tripartedf 
3 . 2-3-lobed? 
4 


. irregularly lobed 


. Cauline blades « division >@ 


1 . 1-2-ternat@® 
2.3 ternate-pinnatd) 


. Cauline ultimate segments « shape 29 


l. elongate- linea? 
2 . lanceolat& 

3 . rhomboida? 

4 . ovato 


Cauline ultimate segments « length in cm 29 


cm long 


. Cauline ultimate segments « width in cm 29 


cm wid& 


Rays « number minimum 9 


. Rays « number maximum 9 
#34. 


Rays < length minimum cm 29 


cn 


. Rays < length maximum cm 29 


cn 


Bracteoles < numbers >@ 


. Bracteoles « length minimum mm >@ 


mn 

Bracteoles < length maximum mm >@ 
mn 

Umbels < position >@ 

1. termina® 

2 . terminal and latera? 
Umbellules < flower numbers >@ 
-flowered 

Pedicels < length minimum mm»€9 
mn 

Pedicels « length maximum mm >@ 


mn 


. Calyx teeth. « minut&listinct >@ 


1 . minute or almost obsoleta) 


2 . distinc 

Calyx teeth « shape 29 
1 . subulat& 

2. triangula? 

3 . lanceolat& 


OU 1 





mm lon® 2 . low coni 2 . covered with scales (squamae) € 
# 46 . Petals < colour >@ #52 . Fruits < shap@outline >@ #58 . Ribs < margins 29 

1. whit® 1 . broadly ovoid 1 . filiforn@ 

2 . purple white 2 . ovoi® 2 . denticulat® 

3. yellow SN globose- ovoid? 3 . scabridulou® 
#47 . Petals < length in mm 9 4. oblong- ovoid 4 . smooth? 

mm lon® #53 . Fruits < length minimum mm 29 5 . finely scabri d? 
# 48 . Petals < width in mm» mn #59 . Vittae < vallecular vittae >@ 

mm wid® #54 . Fruits « length maximum mn >@ Ta solitary 
4 49 . Styles < form» mn 2 . obsolet® 

l . erect, paralle® #55 . Fruits < width minimum mm>@ 3 1-3 in each furrow 

2 . recurved mn #60 . Vittae < commissural vittae >@ 
# 50 . Styles « length of style plus stylopodium 29 #56 . Fruits < width maximum mm>@ 1. obsolet® 

mm lon? mif 2 . 2-4 on each commissur&> 
# 51 . Stylopodium « shape 9 #57 . Fruits « pubescence 29 3 . 4-10 on each commissur& 

1 . conid 1. glabrou@ 

2 







































































Table 2 Comparison of diagnostic characters among six species complexes 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Complexes Plant base Stems Leaves position Leaf division Basal and Ultimate leaf Blade Umbels  Stylopodium Styles Calyx Fruit ribs 
cauline leaves — segments indumentum teeth 
Pternopetalum 2[] 3, 
botrychioides 
P. vulgare 20 3, 
P. davidii 2[1:335 
, 10 20 3) , , , , ; , 
P . delavayi 3 
1 2 H H S 

P. molle g 

H 1 2 3 3 H 
P. tanakae 
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UUDUUDUUDUUDDU- Cp HUUDUDUUDUUUD 
Fig.2  Morphological characters of representative species of P. vulgare and 


P. tanakae phenetic groups: A, B . Showing plant appearance, development 
of caudex and stem, attached position of leaves and umbels ( P. cuneifolium 


and P. molle); C, D . Showing styles, calyx teeth and stylopodium 
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